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Mao6peTeHne othocmtch k 
MaTepnanaM-3aivieHMTe/iflM kocthoto eemecTBa, 
KOTopbie b nopwcTOM poctkobom cnoe CX)flep>KaT 
oahh mjih HecKoribKo nonnnenTMAOB c 
6nonorwMecKofl atcrnBHOCTbio cfeajcropa pocTa 
(J>M6po6nacTOB (<PP<J> ( b HeMei^KOM TeKCTe 
ncnorib30BaHo 6yKBeHHoe coKpau^eHMe FGF, ot 
aHmMMCKoro Fibroblast Growth Factor). 

Flofl MaTepnanoM-saMeHHTsneM KOCTHoro 
Beu^ecTBa cneayei noHMMaTb TaKne MaTepna/ibi, 
KOTopwe cny>KaT b KanecTBe MMn/iaHTaTos Ann 

3aM6Hbl MilM Ann BOCCTaHOB/ieHMfl KOCTHblX 

crpyKryp 8 pe3ynbTaTe fletfeeiaoB, B03HMKaK5ii^nx 
nocne xnpyprnnecKHX BMewaTenbCTB, 
o6ycnoBJieHHbix 3a6o/ieBaHneM wnn 
HecnacTHbiM cnyMaeM. B KanecTBe npMMepoB 
mo>kho Ha3Barb Tawe MMnnaHTaTHbie M3AenMH, 
KaK KocTHbie npoTe3bi caMoro paajiMMHoro BMAa, 
aneMeHTbi Ana coeAMHeHMn KOCTefl, HanpuMep, 
b bha© rB03AeW Ann KOCTHOM03roBoro 
n pocTpa h ct Ba , KocTHbix tuypynoB m nnacTHH Ann 
ocTeocnHTe3a t MMnnaHTai^MOHHbia MaTepnanbi 
Ann 3anonHeHM« AscfreicroB ryoMaToro BemecTBa 
KocTePi M/ikt nonocTefl b pe3y/ibTaTe yAaneHna 
3y6oB, a TaiOKe Ann nnacTMKo-xMpyprMMecKotf 

06pabOTKM KOHTypHblX AS^SKTOB 

HenKJCTHO-nnqeBoCi oSnacTM. 

flnn npoqecca 3axManeHMn gtm 
nMn/iaHTai^MOHHbie MaTepnanbi cMMTatc-Tca 
6/iaronpnflrHWMM, npn otom ocoo"eHHo raKne, 
KOTopwe o6/iaAaioT bwcokom* 6nonornMecKOM 

aKTMBHOCTbJO, T. e, BOCnpMHMMatOTCH 

opraHM3MOM naL^neHTa n MHTerpMpyKjrca 
opraHH3MOM. npMMeHMTe/ibHO k 

MaTepnany-3aMeHMTenK) KocrHoro BemecTBa oto 
03HaHaeT, mto oh 6biCTpo, npOMHO m HaAo/iro 
AOJiKeH cpacTaTbcn c ayToreHHofl TKaHbto, 

OC06eHHO C KOCTbK). 

M3BecTHO, mto ao cero BpeiweHU Han6onee 
CnaronpuflTHbie pesynbTaTbi 3a>KHBneHnn 

AOCT M ra KJTCf? npaKTHMeCKM TO/lbKO c 

npuMeHeHneM ayToreHHbix MaTepnanoB, t. e. c 

KOCTHblMH TpaHCn/iaHTaTaMM. llOHnTHO, MTO 

AOCTynHOCTb n HannHne TaKMX TpaHcnnaHTaTOB 
Kocrefl orpaHMHeHbi. AyTonornHHbie 

TpaHcnnaHTaTbi, T.e. TpaHcnnaHTaTbi ot 3Toro 
>Ke HHAHBHAyywa, ecru m MMetoTca b Han mm mm b 
coot BeTCT By K>t±ieft qtiopwe n b Hy>KHbix 
koji hm BCTBax , noAAatoTca M3BJieMeHMto us 
opraHH3Ma TonbKO nyTeM no MeHbwefi Mepe 
AononHMTe/ibHoro onepaTMBHoro 
BMeujaTenbCTBa, b pe3yribTaTe KOToporo 

B03HMKQ9T HeoSXOAMMOCTb, C APyrOM CTOpOHbl, B 

AononHMTenbHOM npoL^ecce 3aa<MBJieHMn b 
MecTe mx usaneHeHMfl. B npi/iHLji/ine, oto 
OTHOCMTcn m k roMonorMMHbiM TpaHcnnaHTaTaM, 
t. e. k TpaHcnnaHTaTaM HHAUBMAyyMOB-AOHopoB 
Toro >Ke 6nonornMecKoro BMAa. B otmx cnyManx 
B03HMKaeT eme m npo6neMa coBMecTMMOCTn, a 
TaKKe Bee eu\e He wcKniOMatomancn noriHocTbK) 
onacHOCTb MHO^eKi^MM BnpycaMM, ocoSeHHO, 
HanpMMep, BMpycaMM renaTMTa n BnpycaMM Tuna 
HIY. Kpoivie Toro, AnnTeribHocTb xpaHenna 
AOHOpCKoro MaTepnana b 6aHKax koctm 
orpaHimeHa, Aa n caivio ero xpaHeHne 
o6xoahtca Aoporo. 

HMnnaHTai^MOHHbie MaTepnaribi Ann 3aMeHbi 
KocTeC^ H3 HeayToreHHbix CMHTeTunecKnx nnn M3 
pOACTBeHHbix k ayToreHHbiM MaTepnanoB MoryT 

B 3aBMCMMOCTM OT HX npOHCXOKAeHMfl H 

xapaicrepa o6naAaTb pa3Hoi^ cTeneHbHD 
6nonorkmecKofl aKTHBHOCTM. Oah3ko hh oahh ms 
CMHTeTunecKnx MMnjiaHTaL^noHHbix MaTepnanos 
AO cnx nop He man rex pe3ynbTaTOB, KOTopbie 
6b\n\A AocTumyTbi c • HcnonbsoBaHneM 
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ayToreHHbix KocTHbix TpaHcn/iaHTaTOB. 

B ocHOBy nao6peTeHnw 6bi/ia nocTaaneHa 
3aAaMa pa3pa6oTaTb MaTepMan-3aMeHMTenb 
kocth, 6nonorviMecKan atcrnBHOCTb KOToporo 
MaKCMManbHO npn6nn>Kariacb 6bi k 
6nonornMecKoR aKTMBHocTM ayToreHHbix 
KocTHbix TpaHcnnaHTaTOB. 

OKa3anocb, mto aTOMy Tpe6oBaHMKD 
yAoaneTBopfleT MaTepMan-saMeHMTenb koctm, 
coAepxaLAkiR b nopMCTOM poctkobom cnoe oamh 
ktim HecKO/ibKO no/iMnenTMAOB c ©MOJiorviMecKoR 
aKTMBHOCTbio qbaKTOpa pocTa qbn6po6jiacT0B. 
nosTOMy npeAMeTOM AaHHoro n3o6peT©HHfl 
nanneTCfl MaTepnan-aaMeHMTe/ib kocth, 
coA©P>Kaimift b nopwcTOM poctkobom cnoe oa^h 
Mfin HecKoribKo nofinneriTMAOB c 6wo/iorviMecKotf 
aKTMBHOCTbto qbaKTopoB pocxa 4>n6po6/iacTOB. 

npeAMeTOM AaHHoro n3o6peTeHnn 

flBnneTCn, B MaCTHOCTM, TaKOft 

MaTepnan-3aMeHHTenb koctm, b kotodom 

HaSBaHHbl^ nopHCTblW pOCTKOBblW cnofl 

npeACTaBrmeT co6oW HeopraHUMecKyio MaTpuL^y, 
npeAnoMTMTeribHO Ha ocHOBe HeopraHUMecKnx 
coeAMHeHMi^ Kanbi^nfl. 

OaKTopbi pocTa o>M6po6nacT0B, 
ot Hocn m kiecft k Knaccy ayToreHHbix nenTMAHbix 
qbaKTopoB pocTa, nepBOHana/ibHO 6binn 
BbiHBneHbt KaK cyccTaHt^Mn b ronoBHOM woare sa 
b rvinoo>M3e, M3onnpoBaHbi us hmx h nponBurikt 
cbok) aKTMBHOCTb, 6/iaronpMfiTCTByK)inyK) pocTy 
c|)M6po6nacTOB. 3th cpaiaopbi MSBecTHbi KaK 
aKTMBHbie cocyfloo6pa3yK)LAne qbaKTopbi, 
o6ycnaBnMBaioii^ne, b MacTHocTM , 

HeoBacKynnpM3aLiMK5 npw 3axnaneHMM paH. 
Bonee noApo6Han HHcj3opMai4Mfl pocTa 
4)n6po6rtacTOB, b tom Mkicne no hx noooMHbiM 
npoAyKraw, no mx BbiAeneHMfo m HsroToaneHMK), 
mx CTpyKType, 6nonorviMecKO« aKTMBHOCTn m ee 
MexaHM3MaM, a TafOKe no cooTBeTCTByioLneMy 
npMMeHeHMfo mx b MeAMi^MHe coAep>KMTcn B 
MHoroMMcneHHbix cnei4MaribHbix nyCriMKai^Mnx. 
HanpMMep, 6onbiuo« o63op Ha 3Ty TeMy 
coAep>KMTCfl b ny6riMKaL(MM! A.Baird, P.Bohlen, 
Fibroblast Growth Factors, in Peptide Growth 
Factors and fheir Receptors I, MSAaTe/ibCTBO 
LUnpHHrepa, BepriMH, TeCiAeribeepr, Hbio-flopK, 
1990. 

HapsiAy c MHoroMMcneHHbiMM 

nOJ10>KMTeJ1bHblMM BOSAe^CTBMflMM ®P<S> B 

caiwibix pa3JiMMHbtx o6nacTflx noKa3aHMCi b 
nocneAHee BpeMH 6binM noKaaaHMn w 06 
OTMeMeHHboc BiiMJiHMflx <t>P0 npM ocTeoreHeae, 
HanpMMep b ny6jiMKat^MM Biomaterials 1 1 , 38 40 

( )• 

flanee, b ny6riMKaiAMM Acta Orthop, Scanol, 
60, (4) 473-476 (1989) coo6iAa/iocb, mto b 
MMrinaHTaTax M3 A6MMHepanM3MpoBaHHoK 
kocthoW MaTpMi^bi (flKM), Harpy>KeHHbix 
peKOM6MHaHTHb(M Me/IOBeMeCKMM menoMHbiM 
OP<t> M BHyTpMMblLUeHHO MMnjiaHTMDOBaHHblM 

naOopaTopHbiM KpbicaM, 6bino o6Hapy>KeHO 
noBbiujeHHoe coa@ p>Ka Hue 
MMHepanM3MpoBaHHoR TK3HM. flKM caMa no 
ce6e M3BecTHa KaK cy6cTaHi^Mn, 
SnaronpMflTCTByioiAafl pocTy koctm, TaK KaK b 
HeCl coAepKaTcn eu\e He HapyiueHHbie 
ayToreHHbie o>aKTopbi caMoro paa/iMMHoro 
xapaKrepa, o6naflaK)U4Me aKTMBHOCTbK) b nonb3y 
pocTa KocreH. BMO/iorviMecKan aKTMBHOCTb flKM. 

B 33BMCMMOCTM OT ee npOMCXO>KAeHMfl M 

npeALuecTByiomefi o6pa6oTKM, pasxiMMHa m 
hmkomm o6pa30M He noflAaeTCfl CTaHAapTW3ai4MM 
AO KaKoro-nM6o BocnpoM3BOAMMoro ypoBHn. 
KpoMe Toro, flKM xaK nwnnaHTaunoHHbi^ 
MaTepMan npatcrMMecKM He npMroAeH Ann 
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3aMeHbi KOCTetf M3-3a ee HeflocTaTOMHOM 
MexaHMMecKofl npOHHOCTM. M3 ony6/iHKOBaHHbix 

MCTOHHMK0B HMKOMM o6pa30M Henb3fl 6binO 

3aKntoHMTb, mto MaTepnan-3aMeHMTenb koctm no 
AaHHOMy naoSpeTeHHK) coneTaeT b ce6e 
MexaHMMecKne cBOftcTBa ncKyccTBeHHbix 
MMnnaHTai4MOHHbix MaTepkianoB c 

enonarvmecKoCi aicrnBHOCTbJO, KOTOpbiMw 
o6nafla»OT TonbKO nnujb KocTHbie 
TpaHcnnaHTaTbi, 

MaTepManbi-3aMeHMTe^n koctm no AaHHOMy 

M306peTeHMKJ OTJIMHaiOTCH T©M o6[l\MM 
npM3HaK0M, MTO B nOpMCTOM DOCTKOBOM CHOe 
OHM COAep)KaT OAMH MJ1M HeCKOflbKO 

nonnnenTMAOB c 6Monon/Neci<ofl aKTMBHOcrbto 
cpaKTopa pocTa 0n6po6nacTOB. Tewi caMbiM b 
cooTBercTBUM c AaHHbiM M3o6peTeHneM 
npuroAHbiMn cfjaKTOpaMM pocra flBnflKrrcfl He 
TO/ibKO "KnaccuMecKne" <J>P<t>, HanpMMep Kucnbiut 

0P<t> (K0P0) H meJIOMHO^ <PP<t> (llJ<t>P(t>), HO M 

bcg nenTMAHbie cf)aicropw pocTa, npoflanfljomwe 
6nonomMecKy»o aKTMBHocTb npOMux <PP<P. 
K o"onee y3KOMy Kpyry <t>PO othochtch 

HaTMBHbie, eCTeCTBeHHbie OP0 XMBOTHOI"0 M 

HenoBeMecKoro nponcxo>KAeHMfl, a TaioKe 
peKOM6nHaHTHo naroTOBneHHbie 4>PO. 
npeAnoMrnTeribHbiMM HBnfliOTCfl, b nacTHOCTM, 

p8KOM6MHaHTHO M3rOTOBn©HHbl© K<DP* M UJ<i>P<J>. 

Eonee noApo6Hbie CBeAeHMH o peK0M6nHaHTH0 
naroTOB/ieHHbix K<t>P<t> m w<t>P<J> jkmbothopo m 
MenoBeMecKoro nponcxo«AeHnn cAepaoTCH, 
HanpuMep, b cneflyioiAMx naieHTHbix 
nyG/iMKaunyix: EP 228 449, EP 248 819, EP 259 
953, EP 275 204. K 6onee ujHpOKOiwy Kpyry ®P<S> 

OTHOCflTCfl M MyTeMHbl, KOTOpbie B H3BeCTHOM 

Mepe or/iMHaioTCfl ot K<t>P<t> w iu0P<t> no nucny 
m/mjih nocneAOBaTenbHOCTM aMMHOKucnoT, 
OAHara 3to He BefleT k KaKOMy-nn6o 

Cy^eCTBeHHOMy M3MeHeHMtO HX aKTMBHOCTM. 

CneAytoi^n^ Kpyr <S>P& BKnionaeT b ce6a 
poACTBeHHbie nenTMAbi c MacTMHHO o6o3HaneHHO 
paannMHbiMM nocneAOBaTenbHOCTHMM 
aMMHOKUcnoT, o6naAaKDLAne 6no/iornMecKoPi 

aKTMBHOCTbK) &P0, a TafOKe aKTHBHOCTbK), 

ycunnBatoinet^ A©MCTBMe <t>P<J>. Mojkho yKa3aTb, 
HanpMMep, cnem/\oii\ue naTeHTbi: EP 148 922, 
EP 226 181, EP 281 822, EP 288 307, EP 319 
052, EP 326 907 m WO 89-12645. 

K <t>P0 b CMbicne HacToamero M3o6peTeHM« 

OTHOCflTCfl npOH3BOAHbie 3TMX nenTMAOB, 

KOTOpbie nonynaiOTCfl c noMOLtjbfo 
CTa6"nrM3kipyrainnx m/hjim noBbnuaromux 

aKTMBHOCTb areHTOB. HMH HBnfllOTCfl, B 
HaCTHOCTM, CTa6MnM3MpOBaHHbie npOTMB KMC/IOT 

a>opMynw K<t>P0 m iu0Pct>, KOTopbie b KaqecTBe 
TaKMx CTa6nnM3npyfOLMMX areHTOB coAep>KaT 
rn(OK03aMMHrniOKaHbi (HanpMMep, renapnH, 
cpparMeHTbi renapnHa, cyribcf)aT renapnHa w 
AepMaTaHcyjibct)aT), mjim rnMKaHcynbcfcaTbi, 
HanpMMep AeKCTpaHcy/ibcfjar v\ 

t4viKnoAeKCTpMHcynb4)aT. TaKne npon3BOAHbie 
onucaHbi, HanpMMep, b naTeHrax: EP 251 806, 
EP 267 015. EP 312208, EP 345 660, EP 406 
956, EP 408 146, WO 89-12464, WO 90-01941 n 
WO 90-03797. 

Ann i/icnonb30BaHkm b 
MaTepnanax-3aMeHMTe/ifix KOCTefi no AaHHOMy 
M3o6peTeHMK) oco6eHHO npeAnoHTMTeribHbi 

0>OpMbl peKOM6MHaHTHO M3rOTOBJieHHblX 

MenoBesecKvix m<X>P<S>, onucaHHbie b naTeHTe EP 
248 819. 

B MaTepnaxiax-3aMeHUTejiflx no AaHHOMy 
M3o6peTeHMK) 0P<t> woryT npucyTCTBOBaTb b 
KOHL^eHTpaL^HM OT 1 MKf/CM 3 ao 1 Mr/cwi 3 . Bbi6op 

KOHi^eHTpai^MM b 3Tom Anana30He Mo>Ket 
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aaBMceTb ot xapaicrepa, cpopMbi n aKTHBHocTM 
Mcnonb3yeMoro b ks>kaom kohkp©thom cnyMae 
<t>P0, a T3K>Ke ot npupoAbt ncnonb3yeMoro B 
Ka>KAOM KOHKpeTHOM cny^ae MaTepnana 
MMrmaHTaTa n ero npn Heo6xoAMMOCTM 
npucyiAeft 6noaKTMBHocTM. npeanoHTHTenbHa 
KOHL^eHrpai4Mfl <t>P<t> b MHTepBane Me>KAy 1 

MKr/CM 3 M 100 MKr/CM 3 . 

B MaTepnanax-aaMeHMTenwx no AaHHOMy 
M3o6peTeHMK> MoryT 6biTb ncno/ib30BaHbi b 
npuHi^nne Bee MSBecTHbie m o6biMHbie 
MMnnaHTaTHbie KOHCTpyKi^noHHue MaTepnanw, 
ecnn ohm npeACTaanntoT cooofi nopucTbifl 
pocTKOBbifl cnofi Ann <t>P<t>. ktMnnaHTaTHbie 

KOHCTpyKL^MOHHbl© MaTepMaflbt MO)KHO pa36MTb 

Ha Knaccbi HeopraHnnecKnx, b nacTHOCTM 
KepaMMHecKnx, MaTepnanoB, p@nee 

4)M3Monorn»-iecKM npneiwieMbix MeTan/iMHecKHx, 
o>M3MonorM4ecKH npneMneMbix nonnMepHbix 
waiepnanoB m KOMno3HL|MOHHbix MaTepnanoB ms 
AByx mjim 6onee KOMnoHeHTOB Ha3BaHHoro Tuna. 
3tm MaTepManw MoryT o6pa30BbJBaTb nopMCTbii* 
pocTKOBbiR cnofl KaK caMO no ceGe i4enocTHoe, 
HanpMMep, b bma© nopMCTbix MMnnaHTaTHWx 
c{)acoHHbix Ten, mjim >Ke TaKMM nopucTbiM 
MaTepnanowi MoryT 6biTb TiMUJb onpeAeneHHbie 
MacTM npuMeHeHHoro KOHCTpyKi4MOHHoro 
MaTepnana (mjim onpeAeneHHbie ynacTKM 
MMnnaHTaTHoro 0acoHHoro Tena). nocneAHne 
ABa cnyMan mop/t GbiTb pea/iM30BaHbt ( 
HanpMMep, b tskoA ctiopMe, mto 
KOMno3Mi4MOHHbi« MaTepnan wim kocthwR 
L^eMeHT coAep>KMT nopucTbifl KOMnoHeHT nnn 
MMnnaHTaT c HanwneHMeM Ha ero noBepxHOCTb 
nopMCTbiM MaTepwanoM nnn MMnnaHTaT c 
cooTBeTCTBytomew aiepoxoBaTOM 

nOBepXHOCTblO. 

Ann MaTepManoB-3aMeHMTenefi no AaHHOMy 

M306peTeHMJO B Ka^eCTBe KOHCTpyKI^MOHHblX 

MaTepnanoB npeAnoMTMTenbHbi MaTepManw 
HeopraHM^ecKoro, b nacTHOCTM KepaMMMecxoro, 
npoMcxo>KAeHMfl. AcneKTOM AaHHoro 
M3o6peTeHMn, AaK3ii^MM npeMMyiAecTBO, 
HBnfleTCfl to, hto MaTepnanw, caMM no cede 
6MOMHepTHbie, HanpMMep OKMCHOKepa MunecKMe, 
b pe3ynbTaTe mx Harpy 3km nocpeACTBOM <t>PO 
MoryT npMo6peTaTb 6MonorMMecKyto aKTMBHOCTb 
m TeM caMbiM cnoco6cTBOBaTb nyniueMy 
BpacTaHHK) m 3a>KMBneHMK> MMnnaHTaTOB. 

BMecTe c TeM, npeAnoMTMTenbHbie 
HeopraHMMecKne KOHCTpyKi^MOHHbie MaTepManw 
caMM no ce6e 6noaKTMBHbi. 3to othocmtca b 
nepByto o^epeAb k MaTepManaM, ochoboR 
KOTopwx crty>KaT Kanbi^MRcoAep>Kai4Me 
MaTepManw, HanpMMep Kap6oHaT KanbUMn, 
430cc{)aTbi Kanbi^Mfl, a TaioKe npoM3BOAHbie gtmx 
coeAMHeHMfl. 143 rpynnbi cpocc^aTOB KanbL\M^ 
npeAnoHTMTenbHbi rMflpoKCMnanaTirr, 
TpM<t)oc4)aT KanbUMfl m TeTpacfeocxfraT KanbL4M«. 

MMnnaHTaTHbie KOHCTpyKt^MOHHbie 
MaTepManw Ha HeopraHMMecKofl ocHOBe 
o6ecneMMBaK)T, OAHaKO, b ConbLUMHCTBe 
cnyMaeB TonbKO TorAa BbicoKyto MexaHMHecKyto 
CTa6MnbH0CTb, ecnM ohm Mcnonb3yK)Tcn kbk 
KepaMMHecKMe MaTepnanw, T.e. b bma© 
MaTepManoB Mnn cpacoHHwx Ten, cneraeMbix 
npM AocraTOHHO BbicoKMX TeMnepaTypax. 

MaTepManbi-3aMeHMTenM KOCTeM Ha ocHOBe 
Kanb^ft^occpaTHoft KepaMMKM b CMny mx 
XMMMMecKoro cpoACTBa c MMHepanbHoCl dpasoft 

eCTeCTBeHHblX KOCTeC* CMMTaiOTCJI 

CMoaKTMBHbJMM. MaTepMan ©CTecTBeH h bix 
KocTeW coctomt, b era HeopraHMMecKofl cfrase, 
npeMMyu^ecTBeHHO M3 mApoKCMnanaTMTa, 
flanfliOLnerocn cfxxxpaTOM Kanbi^Mfl c cyMMapHOfl 
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cfeopMynoM Ca^P 04/30 H. 

ruflpoKcunanaTMT cMHTeTMMecKoro nnn 
opraHHMecKoro npoMcxox<fleHMfl, HanpMMep M3 
ecrecTBeHHoro KocTHoro MaTepnaxia, cny>KHT 
nosTOMy Haaro ncnonb3yeMbiM cbipbeM Ana 
M3roTOBneHM« MMnnaHTaT0B-3aMeHMTenetf 
koctgH. TuApoKcutnanaTHTHafl KepaMMKa b 
opraHHSMe b ochobhom He pecopGMpyeTca. 3to 
3HaMHT, mto My >Ke pOflH bj v\ Anfl opraHH3Ma 
MaTepnan Aonroe BpeMH coxpaHHeTca 
npaKTMMecKM Hen3MeHHbiMM h mto ero 
MHTerpai^MH b opraHM3Me nponcxoAMT b 
ochobhom nyTeM ero cpau^eHMfl c HanMHHbiM m 
BHOBb o6pa3yjoLiyiMCfl KocTHbiM MaTep^anoM n 
BpacraHkieM b oKpywaromyio TKQHb. 

TpMKanbi4M«c|x)Cc})aT b onpeAeneHHbix 
ycnoBUflx MO>KeT pecop6npoBaTbCfl b 
opraHM3Me. TeTpaKajibqnPicf)oc0aT b ochobhom 
He noAflaeTca 6nopecop6i4nn. 

OcooeHHo SnaronpuflTHbie cBoflcTBa 
BpacTaHMfl npoflBunn nopucTbie KepaMnnecKne 
MaTepnanbt Ha ocHoae cfcoccfcaTa KanbLjMa. ripn ' 
3TOM Hanbonee npeAnoHTHTenbHW Marepnanbi 
Ha ocHOBe ecTecTBeHHoro nopucToro BemecTBa, 
KOTOpbifl b pe3yxibTaTe pa3nnMHOM o6pa6oTKn 
MHHepann3yeTCfl m nepeBOAMTca b 
KepaMMMecKyio cucreMy, npMMeM crpyKTypa 
KocTHoro Beu4ecTBa AoriKHa 6biTb no 
bo3mo>khoctm coxpaHeHa. fjjin stmx cnoco6oB 
o6u^mm npn3HaKOM flBJiaeTCfl yAa^eHne 
opraHnnecKMX KOMnoHeHTOB KocTHoro BemecTBa 
m nocneAytomee yKpenneHne c AOBeAeHneM 
CTpyKTypw ao KepaMMMecKotf CTpytcrypbi nyTeM 
cneKaHMH npn cooTBeTCTBytou4nx TeMneparypax. 
YAa/ieHne opraHMHecKMx KOMnoHeHTOB 
nponcxoAMT nyTeM xuMMMecKoro pacTBOpeHna 

HflM nMpOriMTHMeCKMM MeTOAOM. 

Eonee noApo6HO KOCTHafl KepaMUKa m 
ocooeHHO 6/iaronpn^THbie cnoco6bi ee 
MsroTOBneHM^ onucaHbi b naTeHTax: DE 37 27 
606, DE 39 03 695, DE 41 00 897 m DE 40 28 
683. 

MMnnaHTaTbi Ha ocHose kocthom KepaMMKM b 
CMny mx o^eHb xopoiuero cornacoBaHMH c 
nopucToR cucTeMOM ecTecTBeHHoro KOCTHOrO 
eea^ecTBa MMetOT 3HasMTenbHbie 6no/iornHecKne 
npenMymecTBa c tomkm speHMH nx 
BpacTaeMocTM m 3a>KnaneHM« b opraHM3Me. 
OcooeHHO npeAnoHTMTe/ibHa kocth3h KepaMi/iKa 
c ryenaTofl CTpyKTypoti b cuny ee 
BblCOKOrtOpklCTOfi, TpexMepHo OTKpbiTonopucToPi 
ceTMaTofi crpyKTypbi. 

OacoHHbie Tena (AeTann) M3 KepaMMKM, b 
MacTHOCTM na BbiujeHa3BaHHbix MaTepnanoB, 
ncnonb3yK>TCfl b nepByro onepeAb Arm saMeHbi 
Hecymiix kocthhx CTpyicryp, noABepraeMbix 
6onbLUMM MexaHUHecKMM Harpy3KaM. B KanecTBe 
npHMepa mo>kho Ha3BaTb KocTHbie npoTe3bi m 
KOCTHbie coeAUHMTenbHbie aneMeHTw TaKue Ka« 
KocTHbie ujypynbi, tbo3AM Ana KocTHOM03roBoro 
npocTpaHCTBa n nnacTMHbi ocTeocn h Te3a . 
Eonee TOHHbie KnHHunecKne MccneAOBaHwa 
noKa3ajin, mto OTKpbiTO pacnono>KeHHbie 
HeopraHMHecKwe KOHTaKTHbie noBepxHocTn b 
MMnnaHTaTax M3 KajibUMiHo>occpaTHO^ KepaMUKM 
npeAnoHTHTenbHO CTMMynnpytoT 
HOBooSpasoBaHne MuiHepanbHotf kocthom 
MaTpuL^bi, BcneACTBMe nero o6ecneMHBaeTCH 
npoHHoe cpacTaHne MMn/iaHTaTa. 3to 
6\naronpMflTHo npOTeKaeT n b nopucTbix 
MMnnaHTaTax, rAe BcneACTBue cpaBHMTeribHo 

6onbLUO^ nOBepXHOCTM M BKOpeHeHMK) HOBOM 
KOCTHOM TK8HM C03AaeTCfl OC06eHHO MHTeHCMBHO 

3a3y6peHHoe m noaTOMy MexaHMHecKM 
CTa6MJibHoe cpameHMe. B cnyMae 
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MMnnaHTaTHbix MaTepwajioB m/im m3 

©MOMHepTHbtX MSTepManOB BMeCTO aToro 

o6pa3yeTcn BHaMane b o6xiacTM KOHTaiaa 
CBA3yioinafl TKaHb, mto BeAeT k JiMiub yMepeHHo 
npoMHOMy BpacraHMto. 

OKa3anocb, mto MaTepMa/ibi-3aMeHMTejiM no 
AaHHOMy M3o6peTeHMto, b ochobhom 
He3aBMCMMO ot xapaKTepa MaTepnana, b 
pe3ynbTaTe 3arpy3Kn nocpeACTBOM OP<J> nocne 
MMirnaHTai^MM b KOHTatcrHOft o6nacTM m b 
3aBMCMMocTM ot Toro, o6ycnoaneHO JIM MX 
BpacTaHMe b cwiy mx nopMCTocTM m/mjim mx 
pecop6i^MM, m b mx BHyTpeHHeR o6nacTM 

CTMMyjIMpytOT 3HaMMT8/1bH0e HOB006pa30BaHMe 
MMHepailbHOfl KOCTHOfi MaTpMl^bl. Bo BCRKOM 

cny^ae sto SHa^wreribHO Bbiiue, neM b 
coot BeTcr b y to 114 kix HeHarpy^KeHHbix 
MMnnaHTaTax. npM stom b HarpyxeHHbix 
nocpeACTBOM 0>P<1> nopMCTbix MMnnaHTaTax Ha 

0CH0B6 HeOpraHMMeCKMX COeAMHeHMM Kanbl^MP, B 

nacTHocTM b KepaMMMecKMX CMCTeMax Ha ocHOBe 
4)oco>aTOB KanbL^MJi, HaSntoAancfl «pKo 
Bbipa>KeHHbirt cMHeprMCTvmecKM^ oo>4)eKT. TaK, 

npM AOKnMHMHeCKMX MOAenbHblX MCnblTaHMflX 

MMnnaHTaTOB Ha ocHOBe kocthoC^ KepaMMKM, 
HarpyaceHHbix nocpeACTBOM <t>P0, cnycTfl tuecTb 
HeAenb nocne MMnnaHTai^MM HaentOAanocb 
nonHoe BpacTaHMe b KOCTb b pesynbTaTe 

CpaCTaHMfl C BHOBb 06pa30BaHHOkj, 

npeMMymecTBeHHO MMHepanMSOBaHHoPi kocthom 
MaTpML^eM. CpaBHMMbift pe3ynbTaT 6bin nonyneH 
nMiub b cnynae ayTonorMHecKMX kocthwx 
Tpa Hcnn a h Ta to b , TorAa KaK, HanpMMep, b 
cnynae HeHarpy>fceHHo& nocpeACTBOM ct>Pct> 
KOCTHOfl KepaMMKM, flKM m nponMTaHHOM 
nocpeACTBOM flKM kocthoK KepaMMKM 
HeKOTOpoe cpaBHeHMe BcneACTBMe 

HOB006pa30B3HM5T KOCTHOrO DOCTKOBOrO CnOfl 

Ha6nioAaJiocb TonbKO b KOHTaKTHWx soHax 
kocthoK MaTpuL^bi. (lonaraKJT, mto 
cnocoecTBytot^ee pocTy KOCTeM Bnn^HMe <t»P<t> m 

6MOaKTMBHOCTb KaJlbL^MMCOABP^KaLi^MX 

MMnnaHTaTHbix MaTepManoB, b mscthoctm 
kocthoW KepaMMKM, ycMnMBatoT Apyr Apyra m 
T3kmm o6pasoM cnocoocTByK3T ycKopeHHOMy 
3a*MBneHVHO m MHKopnopMpoBaHMto MMnnaHTaTa. 

riono>KMTenbHoe anMHHMe <t>Pct> Ha 
3a>KMBneHMe MMnnaHTaTOB An* 3aMeHbi KOCTeM 
MO>KeT 6biTb nepeHeceHO, KaK oTMeManocb 
Bbiiue, npaKTMMecKM Ha Bee bmaw 
KOCTesaMeHfltoiAMX MaTepManoB m 
MMnnaHTaTHbix MaTepManoB, ecnM mx CTpyioypa 

TaKOBa, MTO OHM MMeiOT HOpMCTblft pOCTKOBblW 

cnoW Ana <t>P<t> m a/ia mx o6paTHoR nepeAaMM b 
opraHM3M, i4enecoo6pa3Ho no MeHbLiieW Mepe b 
o6nacTM KOHTaiaa c TicaHbto Tena. 3tmm 
ycnoBMRM cooTseTCTBytoT, HanpMMep, m 
MMnnaHTaTbj ms MeTannMMecKMX MaTepManoB, 
caMMx no ceoe nopMCTbix MnM mmckdiamx 
nopMCTbi^ HaHeceHHbi^ noBepXHOCTHbi^ cnofl, b 

OCHOBHOM COCTOJRLHM« M3 6MOaKTMBHOrO 

TMApoKcvuianaTUTa, MnM KOTOpbie mmoiot 
nopMCTO CTpyicrypMpyeMyK) MnM >Ke no MeHbLuetf 
Mepe LuepoxoBajyto noBepxHOCTb. 3to 
othocmtca m k MMnnaHTaTaM M3 nonMMepHbix 
MaTepManoB, npOMMX Ke pa m mm ecKMx MnM 
KOMno3Mi4MOHHbix MaTepManoB. 

B npMHUMne, Maiepnanbi-aaMeHHTenn 
KocTHoro BemecTBa no AaHHOMy M3o6peTeHMio 
MoryT MMeTb bma He TonbKO MMnnaHTaTHbix 
c^acoHHbix Ten (AeTanetf), ho m nopoujKOBbix 
MnM rpaHynMpOBaHHbix ^xopM, b ssbmcmmoctm ot 
TpeGoBaHMfl MecTa MnM i^enM mx 
McnonbsoBaHMfl. B KanecTBe KOMnosMi^MOHHbix 
MaTepManoB MMeroTca b BMAy b ochobhom TaKMe, 
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b KOTopbix no MeHbaieft Mepe oamh KOMnoHeHT 
npucyTCTByeT b BUfle nopucToro pocTKOBoro 
cnofl (MaTpML^w) Ana <t>P<J>. L4enecooopa3Hbi 
cooTBeTCTByioLUMe KocTe3aMeHnK)ii^ne 
MaTepnanbi Ha ocHOBe KOMnoanunoHHbix 
MaTepnanoB, b KOTopbix nopMCTbift pocTKOBbift 
HeopraHMMecKMft cnoft HannnecTByeT b BM/ie 
nopOLUKa hjim rpaHynaia m o6pa3yeT b 
coM©TaHMM c cpMSMonorwHecKM npneivtrieMbtM 
nonnMepHbiM MaTepnanoM HeKoropoe 
cfeacoHHoe Teno (AQTanb). TaKne 
KOMno3HL(MOHHbie MaTepnafib) paccMOTpeHbi b 
cnequa/ibHO^ JiMTepaType, HanpMMep b 
naTBHtax WO 90-01342 m WO 90-01955, r^e 
onMcaHbi MMnnaHTaTHwe MaTepnanw Ha ocHOBe 
>-iacTtm cf)ocx4>aT Kajibi^Mfi mjih kocthoH KepaMUKn 
m 6nopecop6npyeMoro nonnMepa. 

AHa/iornHHbiM o6pa30M mo>kho noBbicnTb m 

6HOaKTMBHOCTb KOCTHblX UeMeHTOB. OHM COCTOflT 
B OCHOBHOM M3 aKpMfiaTHblX CUCTeM, 

coAepxcau^kix HeopraHMMecKne Hano/iHMTenn b 
6onbiuMHCTBe cnyqaeB Ha ocHOBe KanbL^eBbix 

COeflMHeHMf*. B COOTBeTCTBMM C AaHHbIM 

M3o6peTeHneM, MoweT 6biTb ncnorib30BaH 
HarpyxeHHbiR <DPO nopwcTbift nopowoK nnn 
rpaHy/iar rviApoKCMnanaTMTa b KaqecTBe 
KOMfiOHeHTa HanoriHMTenfl b kocthom ijeMeHTe. 

H3roTOBneHne KOCTH03aMeHfltoinMX 
MaTepnanoB no AaHHOMy M3o6peTeHitK> 
nocpeACTBOM Harpy3KM nopucToro pocTKOBoro 
enow noriMnenTMAaMM c (t>P<J>-aKTMBHOCTbK) csmo 
no ce6e He npeACTaanfleT npo6neM. 
L4enecoo6pa3HO ncxoAHTb M3 cooTBeTCTBytomux 
>kmakmx Mnw nony>KHAKMx npenapaTOB <t>P<t>, 
HanpMMep, b bma© 6y<£epHoro BOAHoro 
pacTBopa, cycneH3MM mjim rena, noriHOdbK) 
BBOAHMbix b npeAycMOTpeHHoK A03HpOBKe B 
nopucTbiPi pocTKOBbiR cnotf KOCTe3aMeHHK>Li^ero 
MaTepnana. Teiw caiwbiM nocne Heo6xoAMMoPi 
cytuKM, MaTepnan totob Ana McnonbaoBaHna 
mjim, nocne HeoSxoAMMbix Ann TaKnx 
iwaTepnanoB Ana MeAMi^nHCKnx L^enetf Mep 
npeAOcropOKHOCTM, aha era xpaHeHMfl. TaKUM 
cnoco6owi mo>kho Harpy>KaTb nocpeACTBOM <t>P0 
nopucTbie MMnnaHTaTHbie <£acoHHbie Tena 
(AerariM), npeAnoHTHTexibHO M3 kocthom 
KepaMMKH, MMn/iaHraTb! c nopucToii 
noBepxHocTbK) m nopucTbie nopowKOBbie nnn 
rpaHynnpoBaHHbte KOMnoHeHTbi Ann 

KOMn03HI4MOHHblX MaTepnajlOB \A KOCTHblX 

ueMeHTOB. 

B npeAnoHTkiTe/ibHofi cjaopMe McnonHeHMfl 
MaTepnan-aaMeHHTe/ib KOCTHoro BeujecTBa no 
AaHHOMy H3o6peTeHn»o HannMecTByer b bhas 
roroBoro k ynoTpeoneHMio MMnnaHraTHoro 
KOMnoHeHTa M3 Asyx mdm 6onee pa3AeneHHbix 

KOMnOHGHTOB, B KOTOpOM OAMH KOMnOHeHT 

coAep>KHT nopucTbirt pocTKOBbift cnoft, a Apyroft 
pacTBop noxiMnenTMAa c <t>P<t>-aKTHBHocTbto. 
TaKaa cfjopiwa Bbino/iHeHMfl oco6eHHo 
i4enecoo6pa3Ha Ana scjxjDeKTMBHoro peujeHUR 
B03MO>KHbix npo6neM CTaGnjinsaunn npn 
AnnTexibHOM xpaHGHMM y>Ke roTOBbix 
MaTepnanoa no AaHHOMy n3o6peTeHnto. TaK, b 
cnemia/ibHOft nmepaType 6biJin coo6LueHWfl o 
TOM, HTO MOHbl KaJlbL^Mfl, npncyTCTByK)LAne B 
npeAnoHTMTenbHbix b AaHHOM cnyqae 
MaTepnanax, MoryT AecTa6n/iM3HposaTb <X>P<X>. 
Hcno/ib30BaHne MaTepwanoB no AaHHOMy 
M3o6peTeHH»o b bma© TaKMX nMnnaHTaTHbix 
KOMnoHeHTOB ocymecTBJifleTCfl TaK, mto 
HG3aAonro nepeA MMnnaHTai^MOHHbiM 
xnpyprnnecKUM BMewaTenbCTBOM nnn bo Bpewa 
ero 3arpy>KaK)T BbiiuepaccMOTpeHHbiM cnoco6oM 
nopucTbi^ m pocTKOBbivi cno^ nwnnaHTaTHoro 
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MaTepnana pacTBopoM, coAepwamHM <t>PO. 
Oco6eHHO L;enecoo6pa3Ha TaKan cfx^pMa 
BbinoriHeHUfl b tom cnyHae, rarAa nopucTbifl 
pocTKOBbift cno« o6pa3yeTca caMUM 
HMnnaHTaTHbiM qbacoHHbJM TenoM, npvmeM b 
KaMecTBe MaTepnana ncnonb3yK)TCfl b nepByto 
onepeAb HeopraHMwecKne, npeAnoHTMTe/ibHO 
KepaMMMecKkie MaTepnanbi n, b ^acTHOCTM, 
cneicaeMbie KOCTHbie KepaMnnecKMe MaTepnanbi. 

B 3aBMCHMOCTM OT CpOpMbl BbinOJIHeHUfl 

waTepnari-aaMeHMTenb no AaHHOMy 
n3o6peTBHHK) npeACTaafiflQT co6ofl, TaKMM 
o6pa30M ( no MeHbtuePt Mepe paBHOL^eHHyto 
3aM6Hy ayTonorMMHbiM m roMonorviMHbiM 
KOCTHbiM TpaHcnnaHraTOM mjim >Ke 3HaMHTenbHO 
yny m waeT n doh ne cpopM bi kocthwx 
saMeHMTeneC* c tohkm 3peHM« noKasaTeneft 

3a>KMBJieHMfl. 

M3o6peTeHne nn/ifocTpvipyeTCfl 
cneAytoi^HMM npHMepaMH. 

flpuMep 1. H3roTOB/ieHne MMnnaHTaTHbix 
4)acoHHbix Ten 

Ms saroTOBOK KOCTHoro KepaMnnecKoro 
MaTepnana Ha ocHOBe ryoMaToro 
ruApOKCunanaTMTa, H3roTOB/ieHHoro b 
cooTBeTCTBUM c naTeHTOM DE 40 28 683, 
npuroTOB/iHiOT c noMOLAbto anMa3Hoft qbpe3bi 
L^nriMHApuHecKne 4)acoHHbie Tena (AQTann) 

BblCOTOfl 10,00 MM M A^aMSTpOM 9,55 MM. 

HacTb 3THX tfcopMOBaHHbix Ten nponMTbiBajoT 
100 Mn pacTBopa, coAep>KaiAero 50 MKr 
peKOM6nHaHTHoro M3roTOBneHHoro 
wenoBeMecKoro ujct>P0 t BbicyajMBaJOT n saTeM 
xpaHST npn 4 6 °C snnoTb ao MOMeHTa 
MMnnaHTai^MM. OcTanbHbie n3roToaneHHbie 
AeTann cny>KaT Ann cpaBHemifl. 

npMMep 2. CpaBHMTenbHoe nccneAOBaHne 
no pe3ynbTaTaM Ha na6opaTopHbix >KMBOTHbix 

>KMBOTHbie: B3pOCnbie MMHUCBUHKH-CaMKH, 6 

rpynn, no 8 MMnnaHTaTOB Ha Ka>KAyfo rpynny. 
klMnnaHTaTbi: a) nopucTa^ KepaMMKa Ha ochobo 
ry6MaToro rviApoKcunanaTHTa c QP® (b 
cooTBeTCTBUM c npMMepOM 1); 6) KepaMMKa Ha 
ocHOBe ry6^aToro rMApOKcunanaTMTa; b) flKM; 
r) KepaMMKa Ha ocHOBe ryenaToro 
rMApOKCunanaTMTa c nponnTKOM flKM; a) 
ayTonorviMHbiR ryoMaTbitt TpaHcnnaHTaT, tohho 
M3aneMeHHbif1 c noMombio aboKhom 0pe3bi; e) 
roMonorviMHbiti TpaHcnnaHTaT, tohho 

M3BJieMeHHblM C nOMOLL^bK) ABO ft HO ft C^peSbl, 

nocne xpaHeHM^ npn -30 °C BnnoTb ao MOMeHTa 
npon3BOACTBa MMnnaHTai^MM. MecTonono>KeHMe 
kiMnnaHTaL^Mki: b niapHup KoneHHoft MaujeHKH 
Femurkondyle, c neBOM m c npaBoii cropoHbi. 

CnycT« 6 hga koctm n3BneKatoT 
onepaTMBHbiM cnocoooM m nocpeACTBOM 
rucTonornMecKoro nccneAOBaHnfl nccneAyioT 
HOBOo6pa30BaHMe koctm m MHHepann3ai4UK>. 

Pe3ynbTaTbi: 

a) HOBOo6pa30BaHne koctm ot KOCTHoro 
no>Ka ao i^eHTpa MMnnaHTaTa; nonHa* 
nHKopnopaukifi; 6) MaprviHaribHbift KOCTHbift 
KOHTaKT c HMnnaHTaTOM, BpacTaHne nnujb b 
KpaeByio oGnacTb MMnnaHTaTa; b) 
MaprMHanbHbifl kocthwh KOHTaKT c 
MMnnaHTaTOM, BpacTaHMe nMiub b KpaeByw 
oSnacTb MMnnaHTaTa; r) KocTHoe 
HOBOo6pa30BaHMe b KOHTaKTHoft o6nacTM 
KOCTHoro no>Ka m MMnnaHTaTa, HanMMecTByeT 
e^e aMOpqbHan flKM; a) koctho6 
h obooS paso Ba h Me ot KOCTHoro no>Ka ao ueHTpa 
MMnnaHTaTa, nonHaw MHKOpnopai^Mn; e) KocTHoe 
HOBoo6pa30BaHMe ot KOCTHoro nosca 
npM6nM3MTenbHO Ha 1/3 1/2 MMnnaHTaTa, 
MacTMHHafl MHKOpnopaunn. 
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("IpuMep 3. HMnjiaHTai4MOHHbiM KOMnneKT 
<t>ac»HHbie Tena (fleiann) M3 kocthom 
KepaMMKH Ha ocHOBe ry6naToro 
rviflpoKcujianaTMTa (no npniwepy 1 , 
HeHarpy>KeHHbie) noMemanM b 

CXKHBeTCTByiOli^MM 06pa30M BbinOJIHeHHbte 

ynaKOBOHHbie (fcacoHHbie aeranu myGoKo^ 

BblTJUKKM, KaMepbl KOTOpblX TOM HO 

coot B8TCTB0Ban n rao*apMTaM (nnujb 
ocraTOHHoro o6"beMa) cfcacoHHbtx Ten. 

fleTann rnyooKOfl BbiTHWKM noMemanw b 
cypryn, cTopnjiM30BanM m 3aKn»OMajiM bo 
BHeuJHioK) ynaKOBKy. 

iii<t)P<J>-pacTBop BbicyaiMBanM b unTpaTHOM 
6yo>epe (10 MMonb, pH 0,5) m nocne 
Ao6aBrieHnji pacTBopa caxapo3bi (9%) 
BbJcyLUMBann BbiMOpa>KMBaHkteM, nocne nero 
noMeii^ann b aivinyjibi. npn stom HanoriHeHne 
aiviny/i m mx o6-beM 6binn cornacoBaHbi TaK, 
HTo6bi nocneflytoinafl sarpy3Ka KepaMnnecKnx 
c^acoHHbJx Ten cooTBeTCTBOBana 50 MKr w<t>Pct> 
Ha cm 3 6noKOBoro 06-beMa. YnaKOBKa 
MMnnaHraTHbix (JiacoHHbix Ten n arwnynbi c 
LU0PO o6pa3yioT ynaKOBOHHbie eAMHML^bi b 
KaMecTBe MMnnaHTaTHbix KOMnneKTOB. 

KoHflkii^noHnpOBaHue y onepanwoHHoro 
CTona. 

PacTBOp ujcpPO b unTpaTHOM byc£epe (pH 
5,0) peKOHCTMTynpoBann m 3aTeM BBOAkinn b 
crrepunbHbiM LunpuLt. 

nocne BCKpwTun BHewHeM ynaKOBKn 
pacTBop MH"beL\MpoBann Mepes CTepMnbHyto 
BHyTpeHHK)»o ynaKOBKy b cocyA rnyooKOM 
BbiTH>KKH KepaMM^ecKoro ct>acoHHoro Tena. 
Oo^eM nhrbeKL^MM TaKOB, mto cjDacoHHoe Teno 
no/iHOCTbio norpy>KeHO b w<t>P0-pacTBop. 
Ha6biTOMHoe KonnMecTBO w<t>P<l>-pacTBOpa 
npn6nn3MTenbHo nepe3 1 mhh cHOBa bboamtc3 b 
ainpni^. KepaMn^ecKoe Teno yflep>KHBaeT 
npn6nn3MTenbHO TaKoe KonnnecTBO pacTBopa, 
KOTopoe cooTBeTCTByeT o6"beMy ero nop. 
3arpy>KeHHbie KepaMMHecKMe Tena nocne 
BCKpblTMH nepBMHHoti ynaKOBKH mo>kho 

HMnnaHTHpOBaTb. 

cDopMyna M3o6peTeHna: 

1 . MaTepnan-3aMeHMTenb KocTHoro 
Beu^ecTBa, OTnvmatomi/itfcfl TeM, mto oh 
npeACTaanneT cooom nopucTyio MaTpni^y , 
KOTopan coctomt H3 GMonorMMecKM aKTMBHoro 
neopraHMMecKoro MaTepnana m coAep>KMT oahh 
nnn HecKoribKo nonnnenTMAOB c aKTMBHocTbK) 
4)aKTopa pocTa qbM6ponnacTOB, Bbi6paHHbix H3 
rpynnbi: menoHHOM qbaicrop pocia 
4>n6ponnacTOB, KMcnoTHbiPi qbaKTop, pocTa 
qt>M6ponnacTOB, mx peKOM^MHaHTbi, mx MyTenHbi 

M MX KMCnOTHO-yCTOMMMBbie CfcOpMbl, HpM 
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coflep>KaHMM nonMnenTMAOB ot 10" 9 t/cm 3 . 

2. MaTepnan-3aMeHMTenb no n.1, 
OTnM^aHDLUM^cp TeM, mto mx nopkicTan MaTpni^a 
coctomt M3 coeAHHeHMfl c£occf)aTa KajnbL^Mfl, 
BbiSpaHHoro M3 rpynnbi: rMApoKcwnanaTMT, 
TpMKanbi^M^ cjxxxJjaT m TeTpaKanbLjMtf qtoccfcaT, 
KOTopaa mo>k©t 6biTb nonyneHa M3 HaTypanbHbix 
Kocreii M/wnM cneicaHMeM M3 KepaMMKM. 

3. MaTepkian-3aMeHHTenb no nn. 1 w 2, 
oTnMHaioii4MRcfl TeM, mto nopMCTbitf 

HeOpraHMHeCKMfl pOCTKOBblfl cnoM COCTOMT M3 

cnexaeMOM ry6HaTOM kocthom KepaMMKM. 

4. MaTepnan-3aM6HMTenb no oAHOMy M3 
nn.1-3, OTnMMaK)U4M^cfl tom, hto nopwcTbiW 

pOCTKOBbIM CnOM BbinonHBH B BMA6 

MMnnaHTaTHoro 4>acoHHoro Tena. 

5. MaTepnan-3aMeHMTe/ib no OAHOMy M3 
nn.1-4, oTnuMatoLi^nf^cn TeM, mto nopMCTbiM 
pocTKOBbifl cnoW o6pa3yeT noBepxHOCTb unM 
noBepxHOCTHbii* HanbineHHbiK enow 
MMnnaHTaTHoro ct>acoHHoro Tena. 

6. MaTepMan-3aMeHMTenb no OAHOMy M3 
nn.1-5, OTnMMaKJiuMMCfl TeM, mto nopMCTbitf 
pocTKOBbiM cnoM BbinonHeH b BMfle nopoujKa Mnw 
rpaHynflTa. 

7. MaTepMan-3aMeHMTenb no n.6, 
OTnMHaJOU^M^Cfl TeM, mto nopMCTbifi 
HeopraHMMecKMM pocTKOBbiM cno^ BbinonHeH b 
BMAe nopoLUKa Mnn rpaHynnTa m b coneTaHMM c 
<$M3MonorviHecKK npMeMneMbiM nonMMepHbiM 
MaTepManoM o6pa3yeT cfcacoHHoe Teno. 

8. MaTepMan-3aMeHMTenb no n.6, 

OTnMHaiOLUMftCfl T6M, MTO nOpMCTblR 

HeopraHMMecxwH pocTKOBbift cnoW BbinonHeH b 
BMAe nopoLUKa m/im rpaHynflTa m o6pa3yeT 

KOMnOH9HT KOCTHOrO i^eMeHTa. 

9. MaTepnan-3aMeHMTenb no nn. 1-8, 
oTnMMaiotuMRcfl TeM, mto oh BbinonHeH b BMAe 
roTOBoro MMnnaHTaTHoro KOMnneKTa M3 AByx 
MnM 6onee pasAenbHbix KOMnoHeHTOB, M3 

KOTOpblX OAMH KOMnOHeHT flBn^eTCfl nopwcTbiM 

pocTKOBbiM cnoeM, a ApyroR KOMnoHeHT 
coAep^MT pacTBop nnn cycneHSMio 
nonMnenTMAa. 

10. MaTepMan-3aMeHMTenb no n.9, 
OTnMMaiomMMCfl TeM, mto coAe p>Ka lum M 

nOpMCTblM pOCTKOBbIM cnoft KOMnOHeHT ^Bn^eTCfl 

MMnnaHTaTHbiM qbacoHHbiM TenoM. 

11. MaTepMan-3aMeHMTenb no n.10, 
OTnMMaioLUM^cfl TeM, mto MMnnaHTarHoe 
0acoHHoe Teno coctomt M3 HeopraHMMecKoro, 
npeAnoMTMTenbHO M3 Ke pa m m m ecKoro 
waTepnana. 

12. MaTepMa/i-3aMeHMTenb no n.11, 
OTnkiMaioi^MRcfl TeM, mto m MnnaHTaTHoe 
c|)acoHHoe Teno coctomt M3 cnenaeMoro 
KocTHoro KepaMMMecxoro MaTepMana. 
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